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during a starting operation from the stationary position of 
the vehicle. For this purpose, the control unit is constructed 
such that, as a function of the charge condition of the energy 
accumulator, the starting operation takes place in a standard 
gear position of the ?rst ratio, or the starting operation takes 
place in the starting gear position With a ratio of the 
transmission unit di?cerent from the ?rst ratio. 
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DRIVE UNIT FOR A MOTOR VEHICLE 
HAVING A HYBRID DRIVE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of PCT International 
Application No. PCT/EP2005/008924, ?led on Aug. 17, 
2005, Which claims priority under 35 U.S.C. § 119 to 
German Application No. 10 2004 045 269.5, ?led Sep. 17, 
2004, the entire disclosures of Which are expressly incor 
porated by reference herein. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

The invention relates to a drive unit for a motor vehicle 
having a hybrid drive and, more particularly, to a drive unit 
for a motor vehicle having a hybrid drive, including an 
internal-combustion engine, an electrical rotating machine 
With a pertaining energy accumulator, a transmission unit, 
and a control unit. 
Many different hybrid vehicle concepts are knoWn, Which 

have an internal-combustion engine and an electrical rotat 
ing machine as drive sources. From the trade journal Auto 
Motor Sport, Edition 11/2004, Page 62, et. seq., “Fahrber 
icht: Tausendsassa” (“Driving Report: An Allround Win 
ner”, a driving report relating to a BMW X5 is knoWn. Here, 
a vehicle of the above-mentioned type is described Which, in 
a loWer rotational speed range of up to approximately 3,500 
rpm, accomplishes the drive by a combination of the con 
ventional internal-combustion engine and an electrical rotat 
ing machine. By adding up the torques of the tWo drive 
assemblies, a torque of 1,000 Nm is already provided here 
in the loWer rotational speed range at 1,000 rpm. Only When 
3,500 rpm have been reached, Will the electrical rotating 
machine be uncoupled from the transmission line, and the 
drive is implemented in the conventionally knoWn manner 
by Way of the internal-combustion engine exclusively. HoW 
ever, it is contemplated in the case of such systems that, in 
the event of identical driver intentions or load demands at 
points in time With a clearly different charging condition of 
the energy accumulator, a different (not reliably reproduc 
ible) starting torque is available to the driver. 

It is an object of the invention to indicate a drive unit for 
a hybrid motor vehicle Which, if possible, alWays provides 
an identical starting torque, irrespective of the charge con 
dition of the energy accumulator for the electric drive. 

According to the invention, this object is achieved by a 
drive unit for a motor vehicle having a hybrid drive, includ 
ing an internal-combustion engine, an electrical rotating 
machine With a pertaining energy accumulator, a transmis 
sion unit, and a control unit. The transmission unit includes 
at least one starting gear position. The control unit is 
constructed such that, as a function of a charge condition of 
the energy accumulator, above a de?ned charge threshold, 
the starting operation takes place in a standard gear position 
and, in an event of a charge condition beloW the de?ned 
charge threshold, the starting operation takes place in the 
starting gear position. The starting gear position has a 
shorter ratio than the smallest standard gear position. 
By constantly monitoring the charge condition of the 

energy accumulator for the motor drive of the electrical 
rotating machine and adjusting the transmission ratio as a 
function thereof for generating the driving torque acting 
upon the driving Wheels, the same driving torque is alWays 
provided almost independently of the charge condition of 
the energy accumulator While the load demand is identical. 
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2 
The energy accumulator for the electrical rotating machine, 
Which is present in addition to a conventional starter battery 
and is, preferably, constructed as a capacitor arrangement, is 
monitored With respect to a charge threshold. Should there 
be a falling beloW this de?ned charge threshold, and in the 
event of an existing current charge condition, a correspond 
ing load demand be present Which cannot be met, for 
example, only by the internal-combustion engine, the trans 
mission unit Will be set to a loWer gear ratio by Way of a 
control unit, by Way of Which gear ratio the corresponding 
load demand (demanded load moment) can be met. 

For this purpose, the transmission unit according to the 
invention has at least one additional gear position Which is 
activated exclusively When the charge condition falls beloW 
the prede?ned charge threshold and exclusively during the 
starting operation. As an alternative to an additional gear 
position in the conventional transmission unit, it is also 
contemplated to provide a separate front-mounted auxiliary 
transmission With a corresponding ratio and triggering pos 
sibility. Particularly, the functionality of an continuously 
variable front-mounted auxiliary transmission Would meet 
the demands for providing a constantly identical starting 
torque for the same load demands. With respect to the 
invention, it is only essential that, as a function of the charge 
condition of the energy accumulator, the starting operation 
takes place in a standard gear position of the ?rst ratio or a 
starting operation takes place in the starting gear position, 
the starting ratio being smaller than that of the standard gear 
position. It is, thereby, achieved that a reproducible starting 
behavior is ensured for any load demand at any time, 
irrespective of the charge condition of the energy accumu 
lator. 

Other objects, advantages and novel features of the 
present invention Will become apparent from the folloWing 
detailed description of the invention When considered in 
conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWING 

The single ?gure shoWs the transmission line of a hybrid 
motor vehicle according to the invention. 

DETAILED DESCRIPTION OF THE DRAWING 

In the transmission line shoWn in the ?gure, arranged in 
series behind one another, is an internal-combustion engine 
2 Which, by Way of its output shaft 211 and a clutch 4, is 
connected With the drive shaft 611 of an electrical rotating 
machine 6, Which can be operated at least by a motor, as Well 
as a transmission unit 10 by Way of Whose input shaft 1011 
the electrical rotating machine 6 is frictionally coupled With 
its drive shaft 611 via another clutch 8. The tWo clutches 4, 
8 are only optionally arranged in the transmission line. On 
the output side, the transmission unit 10 acts upon the drive 
Wheels 16 by Way of its output shaft 10b, a differential gear 
12 and drive axles 14. The poWer supply of the electrical 
rotating machine 6*Wl110h is preferably used exclusively 
for increasing the torque during the starting operation and 
during acceleration operations With high load demandsi 
predominantly or exclusively is implemented by Way of a 
capacitor arrangement 18 With multilayer capacitors of a 
high poWer density, namely so-called supercaps or ultracaps. 
The capacitor arrangement 18 is either charged by Way of 
the existing (not shoWn) onboard battery (or starter battery) 
and/or is charged during the recuperation operation of the 
hybrid motor vehicle. A suf?cient charge condition of the 
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capacitor arrangement 18 can be ensured at most times 
particularly by a charging by Way of the onboard battery. 

The coordination of the individual components of the 
transmission line takes place by means of a control unit 20 
or a plurality (not shoWn) of individual control devices 
assigned to the individual components. 

According to the invention, the transmission unit 10 has 
at least one additional starting gear position 100, Which can 
be activated only When de?ned conditions are present (fall 
ing beloW a de?ned charge threshold of the energy accu 
mulator 18) and exclusively during a starting operation from 
the stationary position of the vehicle. 

In a particularly preferred embodiment of the invention, a 
conventional transmission is constructed only With one 
additional gear position With a correspondingly shorter ratio. 
HoWever, according to the invention, the additional starting 
position also may include a front-mounted auxiliary trans 
mission, Which is constructed, for example, as a separate 
component. In this case, the starting gear position 100 
integrated in the transmission unit 10 or constructed sepa 
rately may also be constructed as a continuously variable 
unit (a so-called CVT transmission). 

According to the invention, the control unit 20 is con 
structed such that, as a function of the charge condition of 
the energy accumulator 18, the starting operation takes place 
in a standard gear position of the ?rst ratio or a starting 
operation takes place in the starting gear position 100 With 
a ratio of the transmission unit Which differs from the ?rst 
ratio. If the energy accumulator 18 has a charge condition 
above the de?ned charge threshold, the starting operation 
takes place, as in the case of a conventional hybrid motor 
vehicle, in the standard starting gear position provided for 
this purpose. If, in contrast, the energy accumulator 18 has 
a charge condition Which is beloW or equal to the de?ned 
charge threshold, the control unit 20 causes the transmission 
unit 10 to carry out the starting operation using the addi 
tional starting gear position according to the invention. This 
is illustrated in the ?gure in that the transmission unit 10 is 
connected With the control unit 20 by Way of tWo broken 
double arroWs. 

The foregoing disclosure has been set forth merely to 
illustrate the invention and is not intended to be limiting. 
Since modi?cations of the disclosed embodiments incorpo 
rating the spirit and substance of the invention may occur to 
persons skilled in the art, the invention should be construed 
to include everything Within the scope of the appended 
claims and equivalents thereof. 
What is claimed is: 
1. A drive unit for a motor vehicle having a hybrid drive, 

comprising: 
an internal combustion engine; 
an electrical rotating machine having an associated energy 

accumulator; 
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4 
a transmission unit having at least one starting gear 

position; and 
a control unit operatively con?gured such that, as a 

function of a charge condition of the energy accumu 
lator, above a de?ned charge threshold, the starting 
operation of the vehicle from a stationary position takes 
place in a standard gear position and, in an event of a 
charge condition beloW the de?ned charge threshold, 
the starting operation takes place in the starting gear 
position, the starting gear position having a shorter 
ratio than a smallest standard gear position. 

2. The drive unit according to claim 1, Wherein the electric 
energy accumulator is constructed as a poWer capacitor unit. 

3. The drive unit according to claim 2, Wherein the poWer 
capacitor unit is a supercap. 

4. The drive unit according to claim 1, Wherein the at least 
one starting gear position is implemented by a unit With a 
continuously variable transmission ratio arranged in the 
vehicle in addition to said transmission unit for normal 
driving operation. 

5. A method of controlling a drive unit of a motor vehicle 
having a hybrid drive, Wherein a transmission unit includes 
at least one starting gear position, the method comprising the 
acts of: 

determining a charge condition of an energy accumulator 
of the hybrid drive; 

When the charge condition of the energy accumulator is 
above a de?ned charge threshold, performing a starting 
operation of the vehicle from a stationary position in a 
standard starting gear position; and 

When the charge condition of the energy accumulator falls 
beloW the de?ned charge threshold, performing the 
starting operation using the at least one starting gear 
position, Wherein the starting gear position has a 
shorter ratio than the standard starting gear position. 

6. A computer product for a drive unit of a motor vehicle 
having a hybrid drive and a transmission unit that includes 
a starting gear position, the computer product comprising a 
computer readable medium having stored thereon program 
code segments that: 

determine a charge condition of an energy accumulator of 
the hybrid drive; 

When the charge condition is above a de?ned charge 
threshold, initiates a starting operation of the vehicle 
from a stationary position in a standard gear position; 
and 

When the charge condition falls beloW the de?ned charge 
threshold, initiates a starting operation of the vehicle 
from a stationary position in the starting gear position. 


